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This output is connected to the 

V e r t i e a 1 a y n e :L n p u t o t a C R T * 


RESET 


I 


3'5 


R e s> e t i s> a 1 ”1 a c b :i. v e H .1! G H a i g n a 1 w 1 • i :i. c h 
i s> u a e d b o e :i. t h e r r e s> e t a 11 G o 1 d 
a n d S i 3. v e r c h i p a o r i n d i c:- a b e a b sj d 
a d d r e s a m e m o r a c:* c e <a a b y b f*i e S i 3. v e r* 
c h :L p * 

When the interval of thia active 
MIG H i r 1 p li t i s> 1 e «> a b h a n b h r e e c !!. o c: k a 
c y c' 3. e > i t w i 3.3. n o b b e r e e o g n :i. z e d 
a a a v a 3. i d i r i p u b b y G o 1 d c: h :i. p •> W h o>? n 
b h i s> HIG H :i. n t e T' v a 1 1 a a t s> f o r t h t- e e 
t o t e r i c 3. o c k a ? i t :i. n d i c:- a b e <i> a b a d 

m e m o r y <i^ e e e s> s> ♦ W h i 3. e t h i s> h i g h 

i «> 1 o n g e r b h a ri 1 0 e 3. o e k s> e K j e 3. e ? 

:i. t m e a ri a b o v e a e b a 3.3. G o 3. d a n d S i 3. v e r 

chipa♦ 












































Function 


P i n D e a c r 1 p t i Q n (c o n ' t ) 
Pin Na i v i e T^pe Pin ♦ 


82 * 


■S 0 


0 


36-38 


1 * h 0 a e a t a t u a 1 :i. n e a p r o v :i. d 0 i n f o r n a t :i. o n 
t o t h 0 a :i. 1 v 02 r c h :L p a a f o 11 o w a * 


S2 

s 1 

so 

Deaeription 


0 

0 

0 

R 0 f r 0 a h A c 11 v 0 


0 

0 

:L 

No operation 


0 

1 

0 

A b 0 r t m 0 m 0 r v.{ VJ c 1 0 


0 

1 

1 

Reset 


1 

0 

0 

T 0 p 0 f a c r 0 0 n :i. 11 E v 0 n f 

:i. 0 1 d 

1 

1 

0 

1 

1 

0 

T 0 p 0 f <:> c r 0 0 n :i. n 0 D!.; t :i. 
Pixel Active 

0 1 d 

1 

1 

1 

1... i n k L 0 a d A c t :i. v 0 



CM MR 


0 


3? 


Color Map 
the Color 


H r i t0 ♦ w h 0 n C P U a c c 0 a a 0 a 

M a p e h i p f . t h 0 a d d r 0 a a i n p u t <;> 

w :i. 11 b 0 d 0 c o d 0 d :i. 11 t h 0 

t o 0 n 3 b 1 0 1 110 r o u 1 0 f r o m 

t o (!' M W R o u t p ij t« T h i ■;:> 
a :i. 9 ri a 1 w :L 3.1 <r> t r o b 0 c o 1 o r- d <:•? t :i. n t o 

t h e C o 1 o r- M a p e 11 i p <■ 


Alt) to A 9 
Cold chip 
MDS Input 


CMA 7 -CMA 0 0 


^0 ~*\7 


C o 1 o p M a p A d d r 0 s s ? w h 0 r 1 C P U a c c 0 a 0 s 
t h 0 ? C o 1 o r M a p c h 1 p ? t h 0 3 d d r 0 a s 1 n p u t s 
A1 0 t o A 9 w 1 1 1 b 0 d 0 c o d 0 d t o 0 n a b 1 0 
1 110 r o u 1 0 f v o m d d r 01 *> 1 :i. r i 0 a A 8 

t o A1 t o t h 0 c.' o 1 o r m p a d d r 0 a a C M A 7 
t o C M A 0 ♦ 01 h 0 r w 1 a 0 t T h 0 a 0 a d d r 0 a a 

11 n 0 a a r 0 u a 0 d f o r t [”i 0 r 0 9 u 1 .;i:< r' v 1 d 0 o 
r r o n t h 0 1 :i. n 0 b u f 1 0 r t o d d r 0 a a 

the color nap♦ 


•{ 8 


VCC is 


i : .> U p p 1 V.> * 


VCC 


I 


the + 5 V power 























6 ♦ FIJ N C T 10 N A L D E S C RI F : * T 10 N S 


6 ♦1 Overview 


T h e R a i n b o w v i d e o 9 r a p hi :i. o s a y a t e m :i. a o b j e e t b a s e d * A 1 i d :j. a p 1 a y 

a c. v b i v i b y :i. a d e a c r :i. b e d i r*i m o v a b 1 e ? v a r- i a b 1 e -• a i z e ? n u 1b :i. m o d e 

o b j e e t a * A n o b j e e b i a 1 i k e a a p r i t e * but m o r e 9 e r 1 e r a I ? 1 :i. k e 

a c o m b :i. n a b i o n o f A n b :i. c' a p 3 . a y f i e 3 . d a n d p 3 . a y e r a <• (!) b j e e t -a a r e 

n o t I i m j. t e d i ri a i z 0 ,• a n d c a n b 0 y % e u a 0 d :i. r 1 v 0 r t i e a 1 a 0 q u 0 n © * 

Thi ij a t hi 0 d i a p 3 . a y h o r i z o n b a 3 . e o m p 3 .0 x :i. i, y :L a 1 :i. m :i. b0 d b o t hi 0 n u n b 0 r 
0 f hi a r d w a r 0 a b J 0 c b s s u p p 1 i 0 d i n t hi 0 S i 3 . v 0 r c hi i p ( i 2 o b j e c 1 
P r a e 0 s s a r s a r 0 c a n b 3 :j. ri 0 d i ri 0 a c h c hi i p n a w ) , b 1 j t i s n 0t 3 . :i. m i 1 0 d 

v 0 r b :i. 0 <a 13 . y ♦ 


T hi 0 s e r 0 0 n :i. s 0 r 9 & n i z e d a a a n a r r a y 0 f a q u a t' 0 p :i. x 0 3 . a * T hi 0 
a b a r 1 d a r d r 0 a 0 1 u t i 0 n f o r N T S C d i a p 1 a y i a 6 0 hi 0 r i z 0 n b a 3 . b y •••} 8 0 

v 0 t • b i c a 1 * A 13 . 9 r a p hi i e a a n d b0 x b f 0 n t s a r 0 t % 0 r> r e -r> 0 n 1 0 d :i. r 1 1 0 v m 

0 f p i x 0 1 <i> 0 f b hi :i. <:> :i. z 0 ♦ T hi 0 t* 0 d u e 0 d s r> a c 0 •• r 0 s 0 3 . u t :i. 0 n m 0 d 0 a 

m a 'a b u i- n 01 j t b o b 0 f a r m 0 r 0 0 f b 0 n u s 0 d f b u b b hi i <;» f :i. n 0 9 r a :i. n 0 d 

d 0 <a c:- r i p b i 0 n i s e hi 0 <:> 0 n a s a & b a n d a r d t hi a b s h 0 u I d c 0 v 0 r a 3.1 0 u r 

11 s t a n d a r d - v :i. d 0 0'' r 10 0 d s t 0 n N T S t F : ’ A L a n d F : ' G B n 0 n :i. b 0 r <!> ? f 0 r 

som© bi m 0 ♦ 


T hi 0 v i d 0 0 <•> y s 1 0 m 
a b 0 b a I p a 3 . 0 i b © 


c:- a r 1 p r 0 d u c 0 u p b 0 
of ^ 096(16 levels 


256 different 
of 9.r ay ) * 


e 0 3 .0 r s 


f r OM 


T hi e R a i n b 0 w e hi i p s 0 b p 0 r f 0 r m s t hi 0 f u n c t i 0 n 0 f b r a n 1 a t :i. n 9 f y 0 m 

d i 9 i t 1 r 0 p v 0 s 0 n b a b i 0 n <:> 0 1 9 t % a p hi i c a :i. n 1 0 b hi 0 t i m 0 ■ s 0 <:i u 0 n c 0 d 
s i 9 r 1 a 1 'a n 0 c 0 s r y 1 0 d d r 0 s s a C 0 1 0 y M a p c: hi i p w hi i c hi i d r :i. v 0 d 
a r a s t e Y' • s e a n n 0 d 0 R T ♦ T hi 0 0 3 .0 y * M a p e hi i p w i 3 . 3 . p v 0 d u c: e 

i n 1 0 r 1 a c 0 d F\ G B d i 9 i t a 1 v i d 0 0 0 u b p u b <i> ♦ T hi r 0 0 f 0 u v b i t D / A 

c 0 n v 0 y 1 0 Y's a r 0 n 0 0 d 0 d 1 0 i n b 0 y- f <;< c::- 0 t hi 0 0 3 .0 r M p b 0 R G t? m 0 n :i. b 0 y • <a * 

F\ i n b 0 w e a n b 0 u s 0 d w i t hi R G B 1 0 N T 8 (!' / F : * A L c 0 n v 0 r i*:> i 0 n d 0 v i c 0 ir> ? 

0 ♦ 9 ♦ N a b i 0 r 1 a 3 . L M 1 B 8 6 & L M 18 8 9 c hi i p a 0 b > b 0 p y % 0 d u c 0 c- 0 m p 0 <••> i b 0 

video signals♦ 


T hi 0 v i d 0 0 a y s b 0 m c 0 m m u n i c: b 0 <•> w i b hi m 0 m 0 r y 0 v 0 y- a n a a y n e hi r- 0 n 01..1 ;i> 
16 b i t b u a a s b u s m a s 1 0 y • « F r 0 r d y n a m i c m 0 m 0 y' ’y r 0? f r 0 s hi 

y- 0 li i y- 0 m 0 n *b i;> ^ F< a i ri b 0 w w i 3 . 1 a s <i> 0 y- b r 0 f r 0 a hi r 0 q u 01?*> t a n d a y • 0 w 

a d d r e a a c 0 u n b 0 y' ♦ 


E a c hi 0 b J e c b p r 0 c 0 a 0 r i n b hi 0 S i 3 . v 0 y- c hi i p c 0 n b a i n a -a p a r a m 0 b 0 r 

b 3 .0 c k a n d a p 0 i n b 0 y - 1 0 v i d e 0 m 0 m 0 r y 0 f b hi 0 0 b J 0 e b t 0 p r 0 s 0 n b a b i 0 n * 

T hi 0 v i d 0 0 a y a 1 0 m c a n c a «j a 0 i r*i b 0 r r u p b a 1 0 ri a i ri C F : ' IJ b 0 i n d i c a b 0 
0 r y - 0 r c o n d i b i 0 n a u c hi a a '' L i ri e I. i"i c 0 m p 3 . e b 0 d ' 1 a n d t hi 0 N 0 N •••• 0 y y 0 y - 

c 0 n d i b :i. 0 ri '' P r 0 9 y' a m ri 0 d L i ri e ‘ 1 ♦ 































6 ♦2 Ger ier a1 B 1 ock Descr 1 ption 


The G a 1 d e ft i p con t a i ns ae vei % a 1 f« j nc t :i. on a 1 b 1 oe k s s u c h aa 
v i d e a t :i. n i n q t a d d r e s s / d a t a / r e f r e s ft e a n t r a 1 «■ v i d e o b u s c □ n t r q 1 : > 
i n t e r r u p t c o n t r o 1 ? p r o g r a m n s b J. e r e q :i. s t e r s , I i n e b u f f e r e o n t r o 1 
a r i d t w o 1 i n e b u f f e y % a * !:*! a a :i. (::• a 11 y t t ft e a e b 1 o c k s p r o v i d e % v i d e o 

t :i. n i n q s , r e f r e a h a d d y v e in- a , i n t e r y- u p t :i. n f o y- m a t :i. a n , s t a t u s :i. n f o v •••• 
n a t i a r i , r e a d / w r i t e e a r« t r o 1 1 i n e s a n d c a 1 a v m a p a d d r e s s e s * 

I ft e v i d e o t :i. n :i. n q b 1 o c k p r o v i d e s s a f t w a r e - a d j u a t a b J. e a :i. q n a 1 a 
s u c h a a c o m p' o a :i. t e S y ri c a n d V e r t :i. e a 1 S 'a n c t o d r :i. v e d i f f e r e n t 
a t a n d a r d s T V s s 1 0 m < N T S C o v F : ' A L.) o v d :i. f f 0 r 0 r 1 1 r 0 a o 1 1..1 1 i o n 

n o r i ;L t o T- a ♦ T i y 0 ("- o m p 0 a i 1 0 S y n c ii> :i. q n •::> 1 w v 0 f 0 Y'm :i. i!*> (::• 0 ri p 0 a 0 d 0 f 
t f'Y 0 r 0 q u 1 a r hor :i. 0 ri t <;j 1 i;> y ri c t 0 -"I a 1 :i. z a t :i. 0 n p u 1 a 0 <•:> a n d v 0 y t :i. c- a 1 
a 0 Y' v a t i 0 n a i ri b 0 1 ft i n 1 0 T' 1 a e 0 d a n d n 0 n •••• i 1*1 1 0 r 1 a c: 0 d f 0 r m a t •> T ft :i. 
C 0 m p 0 a :i. 1 0 S y ri c: :i. ii> c 0 n n 0 c 1 0 d 1 0 t i y 0 M 0 r i :x: 0 ri t a !L S y n c .i. n p u t 0 r a 

CRT* The Vertical Sync is connected to the Uertics 1 Sync inpu 

0 f a C R T 1 0 i ri i t :i. a 1 0 a v 0 r t :i. e a 1 v 0 1 r- c? 0 ^ I f* 1 1 y 0 C R T 0 n 1 \:i ft a a 
0 r*i 0 S *:;i n c' i n p u t * t h 0 n t ft 0 C 0 n p 0 a :i. 1 0 S n c i n> u <;> 0 d 1 0 0 n n 0 c? t 1 0 

I I y i a :i. n p u t ♦ T I y 0 B 1 a n k i:> i q n a 1 :i. s 1 0 p r 0 v :i. d 0 d b y 1 11 :i. a- b 1 0 c !••:. t 
b 3 . a n k t ft 0 v i d 0 0 d »j t' i ri q 0 i t ft 0 r h 0 r :i. 2 :0 n t a 1 v 0 1 y- c? 0 0 y v 0 y • t i c: :i ?-1 

t 0 t r a e 0 i n 1 0 r v a 3 . ■> 

The Video data control block takes care of Even and Odd 

P y* :i. 0 y i t \:i I r 1 c:: ft a i n :i. r 1 q a n d p y -0 v i d 0 a E v 0 n v i d 0 0 d a t s t y • 0 b 0 
and Odd video data atrobe signals to a t y -0b0 video data f r o n 
a i 1 v 0 r c ft i p i:> ♦ A 1 a 0 t Iy i ii> b 1 0 c k p t* 0 v :i. d 0 Hi a t a t u s i n f o r n a t i 0 n 
a u c; h a a r 0 a 0 1 > p :i. k (••■ 1 a e t :i. v 0 f r 0 f « ■ 0 ir> I y a e t i v 0 f 1 i n k 1 0 a d a c t :i. v 0 
1 0 p 0 f Hi c r 0 0 n i n 0 a e Iy f i 0 1 d 1 0 t ft e S :i. 1 v 0 Y' c: h i p 1 1 y r 0 u q h 1 110 

SO, S 1 and S 2 lines* 

T ft 0 a d d r 0 a a / d a t a / y - 0 1 r 0 a Iy e 0 ri t r 0 3 . b 1 0 c k p y % 0 v i d 0 a t h 0 r 0 f r 0 a 11 
a d d y % 0 a Hi a n d r 0 f y • 0 a Iy r 0 q u 0 a t (t h y 0 u q ft A d d y % 0 a a S t r 0 b 0 A S p i r 1) 
du r i r*t q R 0 f r 0 a ft A c t :i. v0 c 0 nd i t i 0 n * 'f 1 y 0 F< 0 f y- 0 Hi h A c* t i v 0 c 0 n d :i. t :i. 0 n 

is a status provided by Gold chip and indicated on the status 
1 i n 0 Hi S 0 1 0 S 2 * S 0 0 d 0 1 a i 1 s i r 1 1 110 a 0 c t :i. 0 n 6 * 6 * W ft 0 n C P U 
requests to access a proqraMnable register or the Color Map * 
t ft 0 c 0 n t r 0 3 . b 1 0 c k t a k e a c a r 0 0 f r> y • 0 c 0 a a 0 r q r n t , t :i. n 0 •••• 
m 3 . t :i. p 1 0 k 0 d a d d r 0 h> s a n d d <•> t hj , n d y- 0 a d / w r :i. 1 0 c 0 ri t y !. «> -> 1 f 

C F : ' IJ w a n t h> 1 0 w r i 1 0 d a t 1 0 1 1 y 0 C 0 1 0 Y' M a p , t Iy :i. Hi b 3 .0«::: k w i 3 . 3 . 
p Y' 0 v i d 0 t" 0 1 0 r M a p W Y' :i. 1 0 a i q n a 1 1 0 t hi 0 C 0 1 0 y • M a p * 

T Iy 0 F : * r 0 q r a n « a b 3 .0 r- 0 q i <r> 1 0 y % b 1 0 c k c 0 n t n? i n a 12 p r 0 q y* a n n b 3 .0 
r 0 q i s 1 0 r a w ft i c ft c a ri b 0 r 0 a d a b 1 0 , w y • :i. 1 0 a ft 3 .0 0 r v 0 a d / w r :i. 1 0 a ft 1 0 > 

I n t o r m a t i 0 n 1 :i. V. 0 B ac k q r 0 u ri d c 0 1 0 r f I i"i 1 0 r f' 1 j p t n <:•? s I? I n 1 0 r r u p t 
v 0 c 1 0 r , p r 0 q r a n n a b 1 0 1 :i. n 0 i n 1 0 y % t - u p t, F I 0 r i 2 :0 n t a 3 . 3 . :i. n 0 a i 2 .0 ? 

I I0 y i z 0 n t a 1 a c t :i. v e v i d e 0 0 x 1 0 n a :i. 0 n , V 0 r -1 :i. c a 1 f r 0 n t a r 1 d b a c k. 

P 0 r c 1 y a r 1 d V 0 y • t :i. e <•? 1 c t i v 0 1 i n 0 0 x 1 0 n a i 0 n a y % 0 •:;? 3 . 3 . :i. ri c 1 u d 0 d 

in this block* 














































T h e I n t 0 r r u p t c o n t r a 1 b 1 o c k p r o v :i. d e s 0 r r o T' - c o n d :i. t i o n t y p 0 
i 11 1 0 r rup t s u ch a s 1 :i. n 0 b u f f 0 r i r 1 e o m p 1 0 11 y f i 11 0 d a n d r* o r 10 r r 0 r 
c o n d i t i o i"1 t y p 0 s u c h a s p r o 9 r a m n 0 d 1 i n 0 i n 1 0 r r u p t * T h 0 s 0 

i i i t0 r t- u p t s c a n b 0 m a s k 0 d b y s 01t :i. ri 9 t h 0 e o r r 0 s p a n d :i. r 19 b :i. t i n 

t h 0 I n 1 0 r r u p t M a s k r 0 9 i i:> 1 0 r ♦ 

T110 L :i. r i 0 B u f f 0 r b 1 o c k c o n t a :i. n s <3 1 o n 9 p r o 9 r a 0 n a b 1 0 1 :i. ri 0 

b u f f 0 r w i. t l i 16 b :i. t s i r*i w :i. d t h a r 1 d 5 81 b i t s :i. r*i 10 n 9 t h > S L r 1 c 0 

0 b c h p i k 0 1 :i. <:> r 0 p r 0 s 0 r 1 1 0 d b y a 8 b :i. 11 :> d <:j t a ? 1 110 r 0 f ; a y 0 t h :L «> 1 :i. 110 

b u f f 0 y c a r 1 o ri t a i n u p t o 5 81 w □ r d <:> ( :i. « 0 * 11 6 2 p i x 0 1 <;>) c IP a11 

hor i ziorvtal scan I i ri 0 is allowed to p r o 9 r a n to display 768 

F> i x 01 s m a k i m ij n ♦ S o t h i s 1 i ri 0 b u f f 0 t % c o n t a i ri a t 10 a t o n 0 <:< r 1 d 

h a 1 f h o r i o 11 1 a 1 1 i r i 0 ♦ T h 0 r 0 t w o p o :l. n 1 0 r a w o r k w i t h 1 1 • i s i i n 0 

b u f 1 0 r ♦ T 1 10 F< 0 <:) d p o i 11 1 0 r p o i r 1 1 t o w h 0? r 0 t o r 0 a d d a t :a o u t 

o f t h 0 b 1..1 f f 0 r a r 1 d t hi e W t- i 1 0 p o i n 1 0 r p o :i. r 1 1 s w h 0 r 0 t o w r :i. 1 0 d a t •:;< 

i ri t o t I i e b u f 1 0 r * Y o u n y t h i n I-', t h :L 1 i ri 0 b u f f 0 r :i. a y c -1 i c 

b u f f 01 c o r*i c 0 p t u a 11 y * 

T11 0 L i r i 0 b u f f 0 y- c o r i t r o 1 b 1 o c k c: o t <•::< i n ii> p o i r i 1 0 y- s c o n t r o 1 t o n o v 0 
p o i n 1 0 v a 1 on 9 t h 0 L. i r 10 b u f f 0 r ♦ 11 a i ii> o d 0 1 0c -1 t h 0 i n c o m p 1 0 1 0 

b u f f 0 r f i 11 i n 9 <"= : n d s 0 1 t h 0 b u f f 0 r i 1 *i c? o m p 1 0 1 0 i r 1 1 0 r rp t b i t i r 1 
1110 I. n 10 t % r u p t v 0 c t o y- r 0 9 i s 10 t % ♦ 

F : ‘ i 9 u r 0 1 s h o w <:•> t i i 0 p r i ri (::• i p <:? 1 f 1 j n c t :i. o ri a 1 b 1 o c: I:i. ri t h 0 (•; o 1 d e 11 :i. p > 


















T hi e p r' :i. n c i p a 1 f u n e t i o n o f t h e V :i. d e o T :i. n :i. r 1q a # as d 0 a- c 1 :i. b 
abo v 0 # i a t a ger 10 y' a t0 hior :i. zont1 and V0r t :i. ca 1 8y n c a to 
d r :i. v 0 a r a s t0 r s c a n C R T ♦ T h 0 n a n 0 > a 0 c a 1 1 0 d r a a t0 r 
CRT t is based on th0 fact that the i m a 90 displayed on t 
C R T :i. <-:> b i u 1 i u p b y g 0 n 0 v a t i r 19 a s 0 r i 0 s o f 1 :i. n0 a ( r a a t0 v ) 
a c r o s s t h 0 s c r 0 0 ri o f t h 0 C R T * U s u a 11 y * l h 0 0 1 0 c t r o n 
b 0 a m s t a v t a- t o d i s p 1 0 y f r o m t hi 0 u p p 0 y- 1 0 f" t 11 -a 11 d c o r r 10 r 
o f t hi 0 s c:- v 0 0 n <*f n d s :i. n u 11 a n 0 o u s 1 n o v 0 <•> 1 0 f t t o v :i. 9 hi t 
and top to bo t ton to put a series of :z :i. 9 2: a 9 lines on 


( 


« 


1 


the screen^ 


When the be aw reaches the end of a line# i. t is br ought 
back to the beginning of the next line at a rate that 
i a n u c h i f a a 10 r t hi a ri w a s u •::> 0 d t o 9 0110 r a 10 I hi 0 d i a- p 1 a y 

1 i n 0 ♦ T hi i s a 0 1 :i. o n i r 0 f 0 r r 0 d t o a s 1 ’ H o r i z o ri t <:< 1 r 01 r <i? c t 

D u r .i. ri 9 t hi i s r 01 r a c 0 r> 0 y % i o d t hi 0 010 c t r- o n b 0 <:> m :i. •:;> b 1 <;? r 1 h. 0 d 

(iii hi u t o f f > o t hi a t i t d o 0 s r 1 o t a p p e a r o n t hi 0 a c r 0 0 n > 


W hi i 1 0 t hi 0 b 0 a m i i:> m o v i r 19 a c r o s s t hi 0 s c r 0 0 n hi o v i o n t <;? j. 1 y 
i t i a 1 a o m o v :i. n 9 d o w n w a r d ♦ l::i 0 c iii 1 j <•> 0 o t t hi i <s # 0 c hi 

s> u c 0 0 s a i v 0 1 i 110 s t a v t s s 1 i 9 hi 1 1 y b 0 1 o w t hi 0 p r 0 v :i. o 1..1 a 1 :i. r i 0 
W hi 0 r i t hi 0 b 0 a n f :i. 11 iii 11 y r 0 a c hi 0 s t hi 0 b o 11 o m r :i. 9 hi t hi a n d 
corner of the screen# it retraces back to the top left 
hi a n d c? o r n 0 r ♦ T hi i s y % 0 t r a c.' 0 i s r 0 f 0 r r 0 d t o 11 U 0 r-1 i a 1 
i‘ 0 1 r c:- 0'' ^ D u v i r i 9 t hi 0 v 0 r t i e a 1 r 0 1 r a c 0 p 0 r i o d >• t hi 0 b 0 -a m 
ui i J. 1 b 0 b !!. n h. 0 d t o o * 


T hi 0 hi o r i z o n *t 1 a n d v 0 r -1 i e a 1 m o v 0 m 0 n t o t t hi 0 0 1 0 c 1 1- o 11 

b 0 a m i s s hi o w n :i. n t hi 0 F : ‘ i 9 u v 0 2 ♦ 


1 1 ”1 a n o r d i n <;j t % v.J i' R T # t hi 0 t i m 0 i t t a k 0 s f o r t hi 0 b 0 <:< ri t o 
Move froM the top of the screen to the bottoM and back 
again to the top is usually referred to as a "frane'b 
I r 1 t hi 0 U n i 1 0 d 81 a 1 0 s # e o m m 0 r- c. i <:? 1 1 0 1 0 v i is :i. o n s b y o a d c a a -1 
a d o p t N T S C s y s 1 0 m a ri d u s 0 15 7 5 0 IT x a a t hi 0 hi o r z i t o n 1 
s w 0 0 p f r 0 c{ u 0 ri c y ( 6 3 5 m i c: r o iii 0 <::• o n d a p 0 r hi o r i :k: o n t a 1 1 i 110 ) 
a n d 6 0 IT :z: a s t hi 0 v 01't :i. 0 a 1 a w 0 0 p f r 0 q u 0 n c y ( 16 * 6 7 m i 1 J. 1 •••• 
0 c o r 1 d s p 0 y • v 0 r t :i. c 1 f r m 0 ) « 




































A1 1 h d u g hi t h 0 6 0 I I :z: v e r t :i. e a 1 f r - a m e a n d b h e 1.5 7 5 0 H z 
hi o r :i. z o n b a 1 1 :i. r i e a r e *b hi e a t a ri d a r d a u s e d b y t hi e c o m m 0 r :i. a .1. 

b r o a d c a a b1:> f t h 0 y a r 0 b y n o m 0 si-) ri a t hi 0 o r 11y f r 0 q 0 n e v.f a b 
w h i e h C R T x a c a n o p 0 r a 1 0 * A s b hi 0 m a 1 b0 r o f f a c t * m a 11 y 

C R T o p 0 r a b0 a r o u ri d 18 K H z b o 2 2 K H z hi 0 r i z o n b ii? 1 f' r 0 q u 0 n c y 

A a t hi 0 hi 0 r :i. 2: o n b a 1 f v 0 q u 0 n e y x ri e r 0 a 1:? 0 a #• t hi 0 n u m b 0 r o f 

o f hi o r x 7.: :i. r 1b a 1 I ii. n 0 a d :i.a p I a y 0 d p 0 r f r a n x ri c r 0 a a 0 a * M 0 n e 0 
t hi 0 r 0 a o 1 u b :i. o 1 "1 o ri t hi 0 v 0 r t :i. c a I a x x a :i. r 1 e r 0 a a 0 a * I I o w 0 v 0 r <■ 
b o d i a p 1 a y b hi 0 hi :L 9 hi d 0 i“i a x b y 9 r a hi i a :i. n ii? f r a m 0 b :i. m 0 

i b r i 0 0 d ii? a r 1 0 >i p 0 n a :i. v 0 hi :i. 9 hi r 0 a o 1 u b :l o n C R T 


ate 


. o w a 
Thi a 


A n o t hi 0 r a 1 b 0 r n a b :i. v 0 t o d :i. a- p 1 sa y t hi 0 hi :L 9 hi r 0 a o 1 u b :i. o r 1 9» a p hi :i. 

:i. ii? u a :i. n 9 b hi 0 '' i ri b 0 r 1 a c i 119' 1 n 0 1 hi o d •> T hi 0 U n :i. b 0 d S b ii? b 0 a 

c o m m 0 t i c a 1 T U a b a b :i. o n a a d o p b n? b hi :i. a n 0 b hi o d b o b r o a d c a 11? b 

b hi 0 :i. r T d a * B y d :i. v :i. d :L n 9 t hi 0 6 3 * 5 m :i. c? r- o a 0 e o n d hi 0 r :i. o n b a 1 

1 :i. 110 t • ii? b 0 :i. n t o t hi 0 16 0 6 7 n :i. 1 1 :i. n? 0 c 0 n d v 0 r b :i. c a 1 f v a m 0 1 

i b w :i. 1 1 b 0 2 52 ♦ 5 1 :i. i"i 0 :i. ri ii? v 0 r b :i. c ii? 1 f r a i v i 0 « A b f :i. r a b 

b hi 0 hi ii? 1 1 1 i ri 0 1-1 a y a 0 0 n ii? b :i. b 0 d d ? b u b ii? b u n? 11 y :i. b n? 1 

b hi 0 r 0 ii? 0 1 »j b :i. 0 n 0 n b hi 0 C R T b 0 b 0 0 *f ; f 0 e b :i. v 0 d 0 u b 1 0 d - 

i a d 0 n 0 b y i n a 0 r b :i. r 19 <?? a 0 c 0 n d a 0 b 0 f hi 0 r i z 0 n b -n? 1 1 :i. n 01 

b 0 b w 0 0 n b hi 0 f :L r a b n? 0 b ( c a 11 0 d :i. 11 1 0 r I ii? c: :i. r 19 ) * E <1? c: hi a 0 I 

0 f hi 0 r i z 0 r 1 b ii? 1 l :i. ri 0 ii? :i. n? c a !L 1 e d '' f :i. 0 1 d M •> X n b hi 0? c 0 m r 101 

T V a y a b 0 « ? f :i. r- a t a 13 . 0 1 b hi 0 0 v 0 n • n u n b 0 r 0 d 1 :i. n 0 n? <a r 0 
d :i. ii? p 1 ii? vj 0 d t 0 ? 2 f 5 21 -> T hi :i. a a 0 b :i. n? c a 11 0 d E v 0 n 

r :i. 0 1 d ♦ T hi 0 ri a 1 J. b hi 0 0 d d •••• r 1 u m b 0 r 0 d 1 :i. n 0 a t 1 3 >■ 5 ? * * ■ 

T hi :i. ii? a 0 b i a c ii? 1 1 0 d (!) d d f :i. 0 1 d * F i 9 u v 0 3 ii? hi 0 w a* b hi 0 :i. n 1 

lacing Method❖ 


:i. cal 




A 11 hi 0 u 9 hi :i. n 1 0 r 1 ii? e i n 9 P r 0 v :i. d 0 a hi i 9 hi 0 r r 0 a 0 1 u b :i 0 n 

hi a a a 0 m 0 d i n? <i? d v a n b ii? 9 0 a ♦ F i v n? t 0 f a !L ]. ? b hi 0 

b 0 9 0 n 0 y- a 1 0 b hi 0 0 x t r a hi a 1 f hi o r i z 0 n b ii? 1 1 :i. r 10 

i a q u i b 0 e 0 m p 1 0 x w hi 0 ri c 0 m p a v 0 d b 0 <1? n 0 n i n b 

N 0 y, 1 1 b hi 0 0 v 0 y • ii? 11 v 0 r b :i. c a 1 r 0 f r 0 a hi r a 1 0 i n? 

0 f a i t 0 ri :i. 11 b 0 r 1 ii? c 0 d d x n? p 1 ii? y •> A a a r 0 a u 1 b ? 

r 0 a u 1 b w hi 0 n t hi 0 C l : \ T u a 0 n? hi i 9 hi n? p 0 0 d p hi 0 a p hi 0 v a •> 

T hi 0 v 0 f 0 r 0 j- w hi 0 1 hi 0 r b 0 u n? 0 

P hi 0 a p hi 0 r ' a p 0 r a :i. a b ii? r i c 0 0 n 

i i v i p 0 r t a i i b f a c 1 0 r ♦ 


i b 


ii? 0 



c :i. 1 • 

«::• u x 

1 11? Y' 0 q I..I :i. 


P 0 r 

f Y 

a i v i 0 

0 

y- 1 a 

C 0 d 

d 0 ii? :i. 9 r i •> 


hi a 1 

f b 

hi ii? b 

f 

I x e 

k 0 Y- 

M ii? y 


ii? x ri b 0 y • 1 ii? c x n 9 m 0 1 hi 0 d 
b hi 0 C R T ii? c r 0 0 n :i. n? ii? n 


bhi0 




























DISPLAYED LINES 
RETRACE LINES 





EVEN FIELD 
ODD FIELD 


(retrace lines not shown) 



6 * 3 * 2 S e r © 0 n f o r m a t 



The first thing the Gold chip Must do is to generate 
P u 1 s 0 s t h 3 t d 0 f i n 0 thi e h o r i 2: 0 n t a 1 1 i n 0 t i m i n g a n d t11e 

v 0 r t i e a 1 f r a m 0 t :i. m i n g * T h :i. s i s u u a 11 y d o n 0 b y 
d 0 f i n i n g a hi o r i z o 1 "1 t a 1 1 i 1 10 :i. n 1 0 r m s o f t hi 0 r> i x 0 1 d o t 
c 1 o e k a n d a v 0 r t i c a 1 1 i n 0 i n 1 0 r m s o f t hi 0 hi o r iz o n t a 1 
scarring 1 in© ♦ 


I i i g 0 i i 0 r a 1 * a h o r i z o n t a 1 1 i n0 c a n b 0 d i v :i. d 0 d i. n t o t hi 0 
v i <r> i b 1 0 v i d 0 o p a r t a n d t h 0 b 1 a n k i n g p a r t - F u r t hi 0 r m o r 0 <• 
the visible part is divided into the active video and 
a c t i v 0 v i d 0 o 0 x 1 0 ri ir> i o n ♦ T hi 0 b 1 a n k i n g p a r t i s d i v i d 0 d 

i 11t o t h 0 hi o r i z o n t a 1 f r o ri t p o r c hi > hi o r i 2: o n 1 a 3 . 1 
t hi 0 hi o r % i 2: o ri t a 1 b a c k p o r 0 hi a n d hi o r i z o n t a 1 b a I 
0 x 1 0 n s i o n «. T hi 0 t i m :i. n g d 0 t a i 1 s w i 3.1 b 0 0 x p 3 . a 
t h i 0 '' H o v i 2: o n t a 1 t i m i n g 11 s 0 c t :i. o n * 


. y ri c f 
. p o r- c? hi 
:i. i"i 0 d i i*i 



A v 0 r t i c a 3 . 3 . i n 0 c a n b 0 d i v i d 0 d i n t o t hi 0 v i is :i. b 1 0 p a r t 

a 11 d t hi 0 b 1 a n k i 1*1 g p a r t ? t o o T hi 0 v i i b 3 .0 p 3 r t :i. •::> 

c o m p o 0 d o f t hi 0 a c t i v 0 v i d 0 o 3 . i n 0 a ri d t hi 0 a c t :i. v 0 v :i. d 0 o 

1 i r 10 0 x 1 0 n s i o r 1 ♦ I hi 0 b 1 a n k i n g p a r t i <;> c o m p o i;> 0 d o f t hi 0 
v 0 r t :i. c a 1 f r o r*i t p o r c hi f t hi 0 v 0 r* t i c a 3 . y 11 c ? t hi 0 0 q u 3 1 :i.:i. n g 
P u 1 s 0 i r 1 1 0 r v a 1 a ri d t hi 0 v 0 v t :i. c 3 1 b a c k r> o r«::: hi - T hi 0 t :i. m :i. n g 
d 0 1 a i 3 . s o f t hi i s v 0 Y't i c a 1 f r a m 0 w i 3 . 3 . b 0 0 x p 1 a :i. n 0 d :i. n 

t hi 0 * 1 V 0 Y't i c a 3 . t i n i n g 11 s 0 c t :i. o n ♦ 


T hi 0 s c r 0 0 n f o r m a t i <•> s hi o w n :i. n t hi 0 F i g u v 0 


6 * 3 * 3 H o 1 - i z o n t a 3. t i m i n g 


T hi 0 t i m i 11 g o f a hi o y % i :x: o n t a 3 . <:> c a n n :i. r 1 g 3 . i ri 0 i s h 0 a s u r 0 d 

b y t hi 0 v i d 0 o p i x 0 3 . 0 1 o c k * T hi 0 p a r t o f hi o r i z o n t a 3 . 3 . y 

d :i. p 3 . a y a b 3 .0 a n d b !L n k i n g a y % 0 a :i. s p y- o g y % m m 3 b 3 .0 :i. n 1 0 r m 

o f t hi 0 f> i j c 0 1 c 1 o c k * 


Figure 5 shows the wavefrow and tiMings of the hor izonta J. 
scaning 3 . in© ♦ 


T hi 0 A c:. % t i v 0 t 1 i d 0 o p a r t i «.> t hi 0 p 0 r i o d t hi a t t hi 0 v :i. d 0 o d a t •::? 
i s d i i;> p I a y 0 d o n t hi 0 C R T s c y- 0 0 n a c t i v 0 3 . - T‘ hi 0 d u r a t i o n 

o f t hi i s a c t i v 0 v n. d 0 o p a r t :i. ii> 51 2 v i d 0 o p i x 0 3 . a 3 . o n g * 



The Active Uideo extention part is used for extending 
thi0 a et i v0 vid0o p 0y- i od « T hi0 du r a t ion of thi :i. s r> 0 y- :i. od 

1 s p r o g r a m m a b 3 .0 ♦ 11 c: a n b 0 p y % o g r m m 0 d f y- o m z 01" o t o 

2 5 6 v i d 0 o p i x 0 3 . 3 . o n g * T hi 0 r 0 f o y- 0 <■ t hi 0 t o t a 3 . hi o y • i z o n t a 3 . 3 . \ < 

d i s p 1 a y a b 1 0 d i m 0 n s i o n o f t hi 0 s c y' 0 0 n m a y b 0 f r o m 5 :L 2 

P i x 0 1 s t o 7 68 p i x 0 3 . s w i d 0 * 


t 










































{u\mz.-r zh) r>oHH^irn< 


I- 3. Q Ll r 0 'f 


3 creen f a 

mat of CRT * 

He 

> R 12 ontAL (in pixels) 


JE>/\1/lCc/e.o 


m* 


Here notations HAVX, HLS, HBPX, VAVX, VFP and VBP 
for programmable registers indicate which part of 
picture they control. 






T h 0 H o r i z a n t a 1 F y % o n t P o r c hi i a*> t h 0 n u m b 0 r o f v :i. d 0 o p :i. x 0 1 
d 0 1 a y a b 0 f 0 r 0 t hi 0 H 0 r :i. z o r 1 1 a 1 S y ri c * S 0 ? a> 0 n 0 t :i. m 0 ?•:> :i. t 

:L a c a 11 0 d M 0 r i z 0 n t a 1 S y n c D 0 1 a y «• T h 0 t :i. m 0 a> 0 f k h :i. 0 
F> 0 r i 0 d i s n o t p t' 0 9 r- ai m n a b 3 . 0 b u t d 0 p 0 n d a 0 n t bi 0 1 0 k a 1 v :i. d 0 0 

s c a n 1 :i. n 0 a 0 r» t h 0 a> c r 0 0 n w h i e h w :i. 3 . 3 . d 0 c i d 0 1 hi 0 k0 1 a 3 . 

P i x 0 1 e 3 .0 c k s i r*i ai h 0 t- :i. z o n t 3 1 a> c ai n n i n 9 3 . :i. n 0 * I n 0 t h 0 r w 0 v d 
k h 0 d u T' a? t :L 0 n 0 f k h i a> f> 0 r :i. 0 d i a> 0 q u a 3 . 1 0 k h 0 t0 k a 3 . p :i. x 0 3 . 
e 1 0 c k a m i r*iua khi0 a u m 0 f r-> i x 0 1 c 3 .0 e k a> 0 f i h 0 a e k :i. v 0 v :i. d 0 0 
a r 1 d H 0 1 • i z 011 1 3 1 S y n c 3 n d I I0 r i z 0 n t a 3 . b a c k p 0 r c h •> 


T hi 0 I I0 r i z 0 n k a 1 ft a? c k P 0 r c hi i a k ft 0 n «..* r i b 0 r 0 f v :i. d 0 0 p :i. x 0 3 . 

d 0 1 a y a a f k0 r t h 0 H 0 r i z 0 n t a 1 S y n e ♦ T hi :i. a :i. n k0 r v ai 1 :i. <•> a? 1 a> 0 
c ai 3 . 1 0 d H 0 r i z 0 ri t a 3 . B c a n 0 0 1 a y * T hi i a i n 1 0 r v a 3 . c 0 n a :i. a*> t a 
0 f r 0 9u 1 ai r b a c k f> o r c h a n d b ai c k p 0 r c h 0 x t0 n a i 0 r 1 * T hi 0 
d 1 j r aj t i 0 n o f r 0 9 u 1 a r b a? c k. f> 0 t x c x h :L 3 2 v :i. d 0 0 p .i. x 0 1 3 .0 n 9 

a r 1 d t h 0 b a c k. f> 0 r e h 0 x 1 0 ri a i 0 n c a r 1 b 0 f> r 0 9 r <a r-i m 0? d f r o m 

r 10 n 0 1 0 3 2 f> :i. x e 1 3 .0 n 9 ^ 


T110 I I0 r :i. z 0 n t a 1 8 y n c :i. a> «J a> 0 d f 0 r :i. ri :i. t :i. a t :i. r i 9 t ft e 0 3 .0 (.:• t r 0 n 
b 0 aj n r 0 1 r a? c:- 0 f r- 0 n t h 0 t • :i. 9 h t ft a n d a :L d 0 b a? e k 1 0 t h 0 3 .0 f t 
ft a n d a i d 0 0 f t ft 0 ai c v 0 0 n ♦ T i ‘ i 0 d u r- a? t :i. 0 n a=p r 1 d f r 0 u 0 n c? VJ 

0 f 11 ! i a :i. n 10 r v a? 1 v aj r i 0 a d u t • :i. r*i 9 a f r aj n 0 L :i. n 0 * 


[) u r 3 . r*i 9 t h o? U 0 r t :i. e aj 3 . d :i. a> f> 1 a? y f U 0 r t :i. c a I t r 0 n t i-> 0 v c ft 

a r 1 d V 0 r t :i. c::* a 3 . b a c k. f> 0 r c h f> 0 t % :i. 0 d * 1 11 ox* d u r a t :i. 011 0 f t ft :i. a> 

H 0 r i z. 0 n t ai 3 . 8 y n c i n 1 0 r v a 3 . :L a 5 2 p i x 0 1 a 3 .0 n 9 .» 

D l» r i n 9 t ft 0 E q u a 1 :i. z i n 9 F : ‘ u 1 a> 0 I n 1 0 r- v a 3 . ? t h 0 d u r a? t :i. 0 n 0 f 

t l i 0 H 0 r :i. z 0 n t a 1 8 y r*i c i a> 0 n 3 . y t h 0? hi a I f 0 f k hi 0 r 0 9 u 1 a r 

I I0 r :i. :z: 0 ri t a 1 8 y n c ♦ I I0 w 0 v 0 r ? t hi 0 f r 0 1..10 r*i c y :i. a d 0 u b 1 0 d « 

I r 1 0 1 hi 0 r w 0 r d a> ? t hi 0 8 y n c p u 3 . a 0 0 n 3 . y hi a a 2 6 p :i. x 0 3 . c 3 .0 c. I; 
w i d 0 .♦ b u t 8 y r i c 0 e c u r a> t w :L c:- 0 d u t % :i. n 9 a v 0 9 u 1 a r hi 0 r :i. z 0 n t a 3. 

a> c a r 1 n i n 9 t :i. n 0 ( 6 3 ♦ 5 m :i. c:- r 0 a 0 c 0 ri d ir> ) « 

D u r i n 9 t hi 0 U 0 y x t :i. c:- a) 3 . 8 y n e f> e :i. 0 d ? t h 0 d «..• r a? t :i. 0 n 0 f t hi :i. «*> 

M 0 r :i. z 0 ri k ai 3 . 8 n c? :i. a 7 % 0 f a hi 0 r :i. :z: 0 r*i t a 3 . t :i. m 0 a n d t hi 0 

f y- 0 q u 0 n c y :i. s d 0 u b 3 .0 d ♦ 8 0 t ft 0 8 y n c? :i. <a 2 7 ♦ 3 1 m :i.r 0 a 0 tx 0 n d a 

1 0 n 9 a n d 0 c.:- u v a> t w i e 0 aj hi 0 y x :i. z 0 n t a 3 . 3 . :i. n 0 t :i. m 0 > 

T hi 0 e 0 m b :i. n a t :i. 0 n 0 f k hi 0 0 y x 0 9 1 a r hi 0 r :i. z 0 n k a> 3 . 8 y n c:- ? 

0 q u a? 3 . :i. z :L n 9 • f> »..» 3 . a> 0 a r 1 d v 0 y x t :i. c a 1 a 0 v r a 1 0 d hi 0 r :i. z 0 n t a? 1 8 y n«::: 

3 . a c a 3 . 3 .0 d k hi 0 C 0 m f> o a i k 0 8 y n c?« 

T hi 0 k 0 k ai 1 n >..« m b 0 r 0 f v :i. d 0 0 p i x 0 1 c 3 .0 c x k a> :i. n a hi 0 y • :i. z 0 n k ai 3 . 

«> c a n 1 :i. n e d 0 p 0 n d 0 n hi 0 w m a 1*1 ^j a a n 1 :i. n 0 a :i. n a f r ai m 0 w hi :i. c hi 

i r 1 c 3 .1..1 d 0 ai b 0 1 hi 0 d d ai n d 0 v 0 n f :i. 0 1 d a * T hi 0 k 0 k ai 3 . a> c a n 3 . :i. n 0 
c: a n b 0 p r 0 9 r am n 0 d :i. n k h 0 H 0 y v 0 r*i k a 3 . I... i n 0 8 :i. z. 0 r 9 :i. a> k 0 y • > 

T hi :i. a> n u m b 0 y x i a f y- 0 m 5 :L 2 k 0 7 2 5 3 . :i. n 0 a> ♦ 


T hi 0 b 1 0 c k d :i. ai 9 r a m i r i k hi 0 l :: ‘ i 9 u y x 0 6 a> hi 0 w a> , k hi 0 1 0 9 :i. e c :i. r c- u :i. k 
9 0 r*i 0 y x ai t i 0 n 0 f t hi 0 C 0 m f> 0 s :i. k 0 8 y n e ai n d I I0 r :i. z 0 n k ai 1 E 3 3 . ai n k <■ 



























F i 9 u re 


'5 ♦ 


T h 0 W a v 0 f o r m a ri d T :i. m :i. n q s 

1 in© * 


o f t h 0 H o r :i.o n 1 a 1 


8 e a i*i n :i. n q 



HORIZONTAL DISPLAY VIDEO 



HORIZONTAL BLANK ING* 





ACTIVE VIDEO 
512 



ACTIVE 

VIDEO 

EXTENSION 



PORCH 


HORIZONTAL 

SYNC 


0-~255 


52 


BACK 

PORCH 


-+ 4 


BACK 

PORCH 

EXTENSION 


0^63 




HORIZONTAL 

SYNC* 



HORIZONTAL SCAN LINE 


4 


1H 



JUULMJUUm^^ 


|equali 


ZING PULSE 


-"EQUALIZING PULSE f 


INTERVAL 

3H-LINES 


VERT-SYNC PULSE 
INTERVAL 


INTERVAL 
3H_LINES 


3H—LINES 














6 ♦ 3 ♦ A 'i Vertical t :L m :l ng 


T h e t :i. m i n g o f a V e r t :i. c a* 1 f r a i v i e :i. a n e a aur e d ta y 1h e 
h o r i x o n t a 1 a c a n 1 i ri e * T h e p a r t o f v e r t i «::• -a 11 y d i a p 1 a* y a* b 
a* n d b 1 a* n k :i. ri g p e r i o d i a p r o g T' a* m n a b 1 e i n t e r m a o f a a e n 
1 :i. ne* 

T i *i e w a v e f o r m a n d t :i. m i n g a o f t h e v e r t i c a$ 1 f r a « e i a a h o w n 

i r*i t i i e F i g u r e 7 ♦ 

T i i e A «::• t :i. v e V i d e o 1 i n e p a r t :i. a 
d a t a i a d :i. a p 1 a y e d a e t :i. v e 1 y i n 
d u r a t i o ri o f t h :i. a a c 1 i v e v :i. d e o 
1 lines long ♦ 

0 b v i o u a 1 ’a ? t i *"i e a$ c t i v e v i d e o 1 i n e e k t e n t :i. o n p a r t i a u a e d 
f o r e k t e n d :i. n g t h e a c t :i. v e 1 :i. r i e p e r i o d * T h e d u r a t i o n o f 
this interval can be program Med froM none to 6 
h o r i x o n t a 1 s c a n 1 i n e a ♦ 8 o t h e t o t a 1 v e r t :i. c a?. 1 d :i. a p 1 a y a b 

d i m e ri s :i. o n o f t i i e a c T' e e r*i n a y b e f r o n 2 0 1 :i. 11 e t o 2 8 l 

1 :i. r i e •:> 1 o n g * 

The Vertical Front Porch is the number of sacn line del 

b e f o r e t hi e V e r t :i. c a 1 8 y i**i c » 1 1, :i. a a* 1 a o c a 11 e d t h e V e r t i c 

S y ri c D e 1 a vj « T i i e d u t' a t :i. o n o f t i**i i «> i i**i t e r v a 1 c a r*i b e 
P r o g r a n n e d f r o m n o n e t o 3 2 a c a? n 1 ii. r i e a 1 o n g * 

T h e E u a 1 i x ii. r*i g p u 1 <•> e i r 1 1 e r v a 1 ii. a u s e d t o r g e r i e r a t ii. r i g 
<i> e r r a t e d h o r ii. x o i**i t a 1 S y n c a> d u v ii. n g t h :i. a- i r 1 1 e r v a 1 ■> T h e a- e 
s e r r a t e d S y r*i c a a r e u a> e d t o a* c h ii. e v e u n ii. f o r n f :i. r ii. r«g o f 

t hi e C; R T v e r t ii. c a 1 r e t r a c e ^ T i**i ii. i*> ii. r*i t e r v a*< 1 i <:> 3 r e g u 1 a?, r 

h o i*- ii. x o r*i t a* 1 a c aj n 1 ii. n e a 1 o n g * A1 a o t h i a*> i n t e r v a 1 
i n m o? d i a t e 1 y p r e c e d e a? n d f o 11 o w t h e v e r t i c a 1 8 y r*i c * 

T i **i e V e t' t ii. c aj 1 B a c k F’ o r c h i a> t i*i e n u n b e r o f a c a n 1 :i. r*i e a 
d e 1 a y s b e t w e e ri t h e V e r t :i. c: a 1 S y ri c a r*i d t h e d ii. «*> p 1 ai v.J o d 

i i *i f o r n a t i o n ^ T h ii. a i n t e r v a 1 ii. a> c a 11 & d V e r t :i. c a 1 8 c a i**i 
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finish th0 cycle then 9rant the bus to CF :, l.J* 
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W 0 ri C F : * U w a n t ir> 1 0 a c c 0 a a a ri 'y p r 0 9 r a n m a b 1 0 r 0 9 x a 1 0 v :i. 11 
t h 0 G 0 1 d c h :i. p t i t w :i. 11 a 011 d t h 0 F : ‘ r 0 c 0 a <:•> 0 r R 0 1 j 0 a t P R 
1 0 t h 0 G 0 1 d c h :L p ♦ A f 1 0 r t h 0 G 0 1 d c? h :i. p a 0 n d { .i> b «::• I -. t h 0 
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[) a t a 61 r o b 0 W D G 1 0 b 0 L 0 R t h 0 n i:> t r 0 b e t h 0 d a t a :i. r*i 1 0 
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th© route froM input address to th© color Map output 
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6 ♦ 7 L i n0 b u t f 0 r a n d L. :i. ri 0 b u f f 0 r c o n t r o 1 
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Fi9ure 19 a how a the the basic 1 o 9 i c. % dia^ran of line buffer 
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